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Abstract 



Delay of refilling to be conducted immediately after the first discharge in the continuous discharge can be 
restricted. Adequate air bubbles (9,10) which do not adversely affect discharge can be formed by means of 
the air bubble forming unit, such as a sub-heater for heating the ink reservoir portion, such as a common 
liquid chamber (15). The formed air bubbles (9,10) function as the buffers and thereby absorb the discharge 
energy (pressure waves) directed toward the common liquid chamber (15) during discharge to restrict flow of 
the ink in th e dire ction opposite to the discharge port. That is, refilling after discharge can be quickly 



performed. 
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«^I4 0 0 2 b^h^ir 5^\2 1 0 O^fegL-CjoD , 
df-v y y ^l-^-rsfig^^ojtffl^^coiS^L l 
40 ^tf_hlES«Blc5p?f ^B^T-^ffli-5 4 5 l;*fi£$ 

[0 0 4 2] sfc, ^.nw-zo o<n4 9>?mm^ 

(O@^ffl7tl 9 0 0, 2 0 0 OlC^^^lS-fSl' >^ ^ 
v^ro^gi 8 0 0, 1 8 0 1 l4i!ui&<D5!£! 1 0 1 2 4 
Otfivv, ^^1^49, 5!^F^3 o o&giiL-c^m-t- 
5:ii ; T-#, r<7)^ttJgC»Sr^a*-t-5^i:ir4 "9 3£ 
JO «fft:3 0 0^-r>^i?>^Offl!lB(C@^-r5Ct/!iST-# 
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■5, ±.&<Dj&L l icSil.-CN z<o&t£ l 8 0 0£iI5i£ 
M£L3, 3§jg 1 8 0 1 £iiSfiJI£L 2 £ LTztZ. 
K$|L 3±ICI4-l'>y^ Vy-rottfeiiSn 12 0 orotsiftp 
-WSficB-f-sro-c-, {fe&n l 2 o 0iWSf2 200i 

«B5cT*fc5» HigiL2, L 314— grLTI4±5ib 

-f, 2o©?|gl 0 12, 10 1 2<7)5*>I2I^^ 

•y KCOStajPfflCO^^ 1 0 1 2^iZ2l-^^ 1 8 0 0, 1 
8 0 1 ri*?R£ LT^5»-C\ y h'(D-i >■? ? 10 

8IL4I4, lfUi£Lfc^>*Wi?£Sgm*6 0 0A5$gi&Six 
5^p»^-<D^tgfi[MT-fc5 0 1 8 0 0, 1 8 0 1(4 

/£<ofi»lc*t LT t^/j:3S« t tefff 

■V y -yV(Dwi1£.4 0 0 OW^ICff AS iXT. 4^>79^ 

tlT^So 2101li, *t!)yv , HCiffl$f>' , j;5fi 

[0 0 4 3] J^ff^ftSS:^ Z.tUZ3-=--y b I J 

h i j o oti 

oT, ^--y K i j uliT*iP4:iv^SlJix5C 
iKfcSd*, —y Ktj- I- y y-^14, Slfi^fWIJco^ 

y y v^^^n, r©F£, ±iET^p(4^r-r y y^ 

Sot, roSHSPaW(Cfc5ia@-^y K I J HA^e>(D 

#?aSr^usct^fe5. :ffltft, #t&J-ci4. 
3 o o^iboi^&fsft&lbi-tsfcfclc*— h y yi/(n± 
TjBCI, ro^fSJ; <9 (4'.h$Wsro* y-yhl700£- 
ISlltT, #fi«rl»il:Loot3.= y h I J U£ftwifi£ 

[0 0 4 4] @4(c^$ix5 4 5l:^s/ K# — h y yi^ 
I JCt LTMStTib^'Sir, 4 >4Hi'(>?i'l'f<0 
m&n 1 2 0 0*»ib£#ffc3 0 OlC^:lt/c5\3 2 0*5 4 

ows*^ 6 o owpmmMiz&ftitm ap*s&^ 

TE^hSMf 2 2 OO^^LT-f>-^WaS§a5«-6 40 
0 OrtOi^ 1 6 0 0(C>g7)\ix, ^(7)l^gi3$:iiofc^, 
^«i 3 o oro-r >?mxu 1 5 0 O&^LT^iifS^ 

igESlSf-14, 0i]xl4'->y =j^=/JH->?^^=^^^0^-«y^r 
[0 0 4 5] &3o. *HSS0iJICfcH>Tli. ^1513 00 

iiif-r y -y-yu^ * >, # y m— tvmj- 

^t'co^flg^rffl^, ^-y 7jX7°U- hgB4 0 0 JO 
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&g/ic4 <o-mzm&fi$.mi,xtbz> 0 
[0046] ±ieroj; 9(--(*fiSc^a B D D i4. -K^vmz 

o o o i Lfccor-iffiAi-cfSS^i^^mic^ 

[0 0 4 7] II6IC:fcl^T. 5 0 0 0^7*7? >p-7 

14, zfyf^u — y 5 o o oicteo-o&grrsfcfcic^: 

it tix, y y-^(7)Hii*-7 B 7 7 i >'H!ji-^y k#— h y 

y v> I J CCDHfiffiffl!]|Zfegi-5Hfl«4 0 0 0 (Ii2m 
m) ^1-tfbJx, =^r+ y y^JilCISTJ- h y y v? 

I J C<£>IBi§IStK2 0 0<7)^y K2 0 1 1-^1" 3'* y 
K2 0 1 1 ^rJrdLfc^ Udrv-7'^->— h 4 0 0 5X1/ 
iixSrSBB»»€>«-^y K2 0 1 l \_XftEE.-fZtz 
feW^ttTJ^Lfc^^y h'4 0 0 6£{&}$1-£m^ 
S5SESl5ffl3tSffi4 0 0 3 <b, — y K*- h y y v 5 I J C 
ft-IESffiE^a^-f 5t«JK>ffl:H*«)ffl7 3'^4 0 0 1 
t*SKlfe.nTt^. SJ«4 0 0 0 (4ffig»«)ffl?^ttiffi 
4 0 1 0&#- h y y v'roil^flES 0 0 <Dw!mLtzilL& 
ftW@2 5 0 0, 2 6 0 0lC^^^i£:L-C2<®WL, 
7J- h y y v ! Oilirmi4w05§tiiffi4 0 1 0lcrfi]7SiS 
*7JSrSlt5o rwfcK), ttSSfflroy ^s^«4 0 0 0 

hy-y^i j ciiif^comiEte® (itLst^^n 

5) «t t) t<5-f*»l- (^0. ImmiS) T'^T^^u- 
7 5 0 0 OWlc^til L-CV^5 — -y KftSffl^flbSCSrtfflf 

sltv^. mm.mM&m3ift&4 o o 314, lasts 

K*fa|-&fi-t-5*if?3iiffly 7*4 0 0 4^1S^WL, 7"7 
T^n — ^Mfrby y ^ 4 0 0 1 $JlC|6]o-C7' > 77 1 ^n 

-7500 t¥ff/i*isi«f $i«'Si:e,ixrv^ 0 :h 

14, h y y^SI^NfWteg^iiioj; 7lcM^$-frS 

fc*co^tet*L-cv>5o 5:^4 00 314mm 

&£>B4 0 0 8 t7y^ffi|(75fi:e^:J6B4 0 0 7 SrW 
L, ^ix^co^lc^-?y K=^^7 h*££Jfcj£i-5i#l£ 
^<y K2 0 1 1 »^tL j etLlC*ffti-S^-yf L ^^^v'— 

h 4 o o 6 ©^gtiSr-iftici^t 5„ :nt>»fii 
^tosi4, h y y V s i j cfcmmtjmtmm^m 

SixSir, *coiHi^Stg2 0 Oomm^mLtzVllfek 
^6 0 ^0i]Ti4, $ "blClE^S«2 0 OW/^y K2 0 1 

=fA->— h4 0 0 6C>#^y^W^fl?ffl:^Kj 
-ffcLT^y h'20 1 li20 1 t (D^SES: 4 t) 

fkurv^So ^jro^y K2 o i «o^*i4, ±75-, 

2?U. ^2?U-C-fe5o 

[0048] 77^400 111 [§^144 0 0 9 IC'ff,^- 
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-ragASr^rU z<n&K<D&W}£ffl$:mmi.xm<niiL 

-t-s-c * f y yv? i j c^mmizftoiiL 

fi#t£>£*T9o :»7 4 0 0 1 CO^tblit'COj; jt£ 
itCDX-k&i*^. i"<— ^X'ft X--5*8fi)c;5 s £?* 
■ftll-LTt ^<D7v? 4 0 0 1 WtHlld^lC^— My 

2 5 0 0, 2 6 0 0^HutgW{£Bft#ffi4 0 1 0 IC^ 
^Tt6fcf£K~l£StU ££>IC, 7y?400 1©±IEfe 

j]m~-<D&W)iz±'3xmm.<D7-y?ffi4 o o 2^*- h 

y y v=I J CBM2 1 0 oroSittEIC^^Loo*— h 
y 5/ V s I J C Srffig^sbffi 2500, 4010 IHSco^ 

K2 0 1 , 2 0 1 1 m&O&m&ftfrinZo -5" L- 
t7^ 4 0 0 1 ii^roii£ttil:{S«fS*i5t ( 
K 2 0 1 , 2011 mi&<nfE±&msMb , fitS6E 

2 5 00, 40 1 0^ro^IStti, 1II4 0 0 
2 t mroSiSBw 2 ffigtt t , ISIU&ffi 3 0 0 i fig* 
»B400 7, 4 0 0 8 k<r>m&f&bft¥imzMl&.&ti 
X*r*r!) yi?iCtt-rZJ}—hV yi>\ JCWftS^T 
■f 5. 

[0049] m7\tt3&n&mmztiz>'(>'Wx.~s v 
mmmm.i jRA<nwm®®mx'p>z>* sesj^-^so 

1 3 CDEi^lHiefiiESj^e^^r 5011, 50 09& 
^Lt y - K** y ~-5 0 0 5 iceii^n, rixlct 
S y — ^Pa — 5005 <7>[h1$5I±, mo 5 
0 04 ii^t5*t!)yv i HC©fy CFm^) 
UT^-y y yv?HCSr$cEPa, b #|6] \Z&mm £ -fr 
5„ 5 0 0 2\-im.^xMX'M , dr-V y s/-^S)*rS](C 
*3fco-Cia»*ft*7'77 1 >'5 0 0 0fC*tLT}fffi-r-5„ 
5 0 0 7, 5 0 0 8l±7th*7 , 7t-fo"9 1 ^^XlC^-r 
y y '^HC©W<- 5 0 0 6 tlcj; 9, 3r 

■V y i/v'HCtTjs-raffiEicjjS - tfcStfSL, Clixl- 
J; U , * — ^ 5 0 13 <7D[5]6S;?j[p]9J$l^£-fT 9 0 5 0 1 
6(±fSg!:^s/ KroituBSr* -v s/^-f SfcfeWdf ^5 
0 2 2 ££fH-5Sim-C\ 5 0 1 5i±Z(D^\ 

•y-7"fo<nffia 5 0 2 3 ^r^L/'c?55llc < t6IE^5/ K<o 
PttitilHjffi&SSrff 9„ 50 1 7li^U-=y^7U-K 
T'*><5, 5 0 1 9i±~<73yu- K^HfJfg^-fSllC^K)^ 
(-■f 5SC*t-C-*)5 0 5 0 1 9 li^ft^mS 5 0 1 8 

T'#5Z tli^-5ST-k#t\, 5 0 2 Hi. qfcffi 

y y^HCo§ii;^ot+-f y y^HCtg^ts 
* a 5 o 2 0<7)f£liblci£;c-Tij£Kj-f 5o coi&lbii, IE 

^ZfrLtemZtiZZklzX^Xftfrtit,, 
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[0 0 5 0] IhbO^tyf^^, ?y— = ®; 

«6B*£i-£ fettle, y- k^.^ y =.—5 o o 5<Dm$z 
tex-u-znmsoo 4co@e&gi-^i:fcfegT-^n^ 

m&mz ft o £o\cLXt>zi<\ 

[0 0 5 1 ] ±a?roH3*^LH7lC^$nfc«figlzS 

mx'£z*mwnwm&* «t, hi, n^smusw 

/0 I^Sr#SaL*^e>K^i-5o 

[0 0 5 2] 1I2IJ, H3(C^$n7t^-y — 
h 4 0 0 £-&(3ff$J5!tL7t*3ltt5ct£ (GOgBtt^gBW) 1 

3 0 0 £ fc — K 1 0 0 k <nm#.8 ! }&f®®&m* 

m&njz&l 3 0 OSrK^ibafc^SI^L 
Ti^-5 0 romic^T, iiif Lfcfc pic, 4 1liftl£ 
SS2 0 0 ^m)?<7)^-y 7^^7*U- HC ASrBflttfcnttii 
n (^!/7-f^) , 1 5 0 0 Ii9fft-35fi 1 3 0 0 i t — 
*-tf-Kl 0 0££&^Sr£T-ffM$ia.5#ii?£ 

^ic^^^sr^-r^rt^ro-r^^sitPT-feSo 9i 
20 li-o^ ^staj-rs/tft.icfijffl^^?.^^^^-^ 

^5t-^ffc5. *ii^li'f >^SltP 1 5 0 07> 
[0 0 5 3] W_h<7)J; $ ft^itrolE^ ;/ KlCfoot 

is, m* <»mmx'm®^&mmmft\zffimLtz®ifflis.fe 
t-ttm.^fto r iricio-cb^ta^^^n-r, #iif« 

■f 5 r tick 19, -O-^ <o**&S§^5S*-C- #^*-ofc 

[0 0 5 4] *^ffi0-jT-(±, *il^rt<DgfS-lr3a*W 
IcStO^iti J: 3, H2lc^$fL5 «t 9 lc#iif^^ 1 o 

<fc ote&mmmmffimmzmti'jsteK-fz&mfcib 

5o S/t. -< >^nElcffi^Sr^i:^-tt5ffJ^'b*?L< 

[0055] ia 1 0 , iaii±5j; 1 2 (±, (12 ic ^ 

50 Lfc?c«K>P*0£7p-r[2IT'S>5o 
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[0 0 5 6] dio, Ell ldoit/Hi 2 l4WIlc^tg 1 
3 0 0 &mMfrbW.tz¥-Mm. StttiProgEJtefSil-f&o 

3 o otommm. otta^icm-otz^mi 3 o 

OWSfEEir-foSo 

[0 0 5 7] dX^HllCti^T, 1 5 0 011 ffii£<nm- 

t ho o^^$n-t#ii^i 5i^r >?tm&£ 

tiZtz>b<n4>?%;i-ta. 4 o 0i4eittiP ft /i 

t^^T"! — K 1 4l4t-^? 9 1 IC«t-5,»i<tffl^ 
Sr^/cM >-^fgS§T'*)5o 1 3 2 1 l±, ±i2-< 
ItP 1 5 0 0#>ibf#S§ 1 4 ^ft7)>5*iii£SF^ffiT-fo 
0, 1 3 1 9*341/1 3 2 Oli, ±1230 1 3 2 1 (O&tS 

mfeZtl-f. 1 3 1 9, 1 3 2 0 f4*?-f tf> 

^*45^^LTV^-Cb 4l\, 
[0 0 5 8] U±.frbWbfrt££.o\Z, *iifg^l 5 
14, f£S§ 1 4lCjg^L.T'l' ^§ttP 15 0 OWIC. 
roKE^^ffiggl 4»^ix4 «) *>fc*:-r5$l*£z £, -Y 
^gltP150 0 7l>ib£Ht£Z (Cft7$»9£fE 1 3 2 1 t 
fc'S'U HIl 3 2 1 WiiSISl4®ScZIC3*l6]-rsSffi 

ioo©fifiiPo i:iot^5, *^iS^jr-i4. r 
co&ffi i 3 2 i ctm >i>m.^<r>^,L^Ci {z.%rtz>ihg. 

B 1 14 2 2AX'h<0 , *7t, fc^OrtMffi 1 3 1 9, 1 
3 2 014, 5tffoS„ 

[0 0 5 9] rffliiZi;#Sf5:il;J:ot, »/h 

fs.i&(omm&~ -T-tf*5tL5/£i-t-ei4^< , a^^nfc 
^ic*3v>r»it$^, <*e>ic, awaas^iiffcLfcii-g-e 

t±IE^ffilcfa s oT?S8§l 4^e>ffl^!!)»5^|filirM?aS: 
^Zlc*f[S]-t5S«l 0 0<7?P,^lc^#S/c5«^T'fo 

-rsstfaasi&ffiKSio-tfflrs&i 4^icA9&k e> t Lfc 

4§£-l4, S«i 0 0ii|SIHt#4t5ffl^ fSKl 
[0 0 6 0] W±IftW Lfc 4 9 fc, #0ij05#il jg^jg}* 

*>5tM4»0Hlc:J;oT±i:/ci' Softie J: o-tl*j^<75#4 
ErofS*Kc?&oTfSKi 4MSl;Sl$n5. :» 
^iifS^roH^jg^Jctsssb^tffl^or, ettti 
sm&SKis^-c. ^fSSrPttBPA^^^lc#ttJi-5^ 

■So 

[ 0 0 6 1 ] 4#|C, fetmrtSI 1 3 1 9 , 1 3 2 0(75 
<££4££4c5i 3 2 iro#fi«fc!> < r t X\ fC 
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mnftttiXfat: — mmzM'Pittii&ZxnX'X L 
l^flUSirfcO, l^*S!)#(4-er6]±T-^5 0 
[0 0 6 2] &L±.t&WLtz£. j Id, *iifS^roff^S: 

mnxittnm^v h-mis. mmi&^mm xa, #s 

lt5 lE@etmtgco2lE]iPt£iJiifiroy 7^/u*sji< & 

14, WTI^^-ri^l-^t-Srirlcitj, *JIUJS&fi? 
[0 0 6 3] *iifS^rt<7JSc^s*< /jrsroii, thana 

^^icis. ^^oTeiui[Him«iaw^» *wt-i4© 

20 [oo64] (mi HJS#J) #3gwrom 1 njgwr-14, 
ettiJfflrot-^ 9 1 Sr^T^ >#&m.fflsmri-z>z.k 

t — ^ 9 1 IC J; SiD^ftSSSr 6 0t~ 8 O'CS 

(4. pttbum^a^ictT^ixarwsc^^feaicM-r 

^#t-*5: tl4^-Cfe5„ ffiBSl 4rtlzfg^o/c:^! 
/J^?ai4J!>:* tdfefigi-5MfSlc}f Ltil$ixr-a5l4*ja 
f&Md^i&U HI 0~H1 2iCTtftB^Lfc#iifS^« 

iti^ 4 o r rn. e>«/j^m?ai4*iif^^rt coBff ^ro^aic 
<9, ettBt— ^ 9 i ^m-t^nM.^'^^<r>^-^/^^— 

Lrlt^$-ti-5^faw^:#$l4. .x Kcoif-C Xld 

^^Jg^cofE^y KIcio^T^-^w 
100p m~3 0 0 u mSS-efo6„ *7t. 12 1 
2I^^Lfc4 o IC, M^B-A/dS'l' V^gltP 15 0 0 

>^<75C(73^l-fc-ltSn£lfjt4^5r#®LT, tCf& 
<0*t$l4, •&«iaAS'f>^fltPl 5 0 0«ffit 
W6 0%«T, #L< 142 0~ 5 0%tfc5: i^SS 
50 IA\ 
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[0065] ±m<nnm±^mi:mmLftw^mm^ 

legist £>5figro*t ScifiggLfcSaf&ii. -^fiiatm 

( a ) ic^-n -otttmo (b) ic^i-^ft 

-c, i9 (a) <7>#f§£[a 9 (b) ro^ic-rni^^ 
tit >j y-i^zixz, -r/£t>-h. m®f*uzfn.m&&AL 

ro-T V ^ * l^/hM?a^«SA L X ^ 5 ^ItMtt^ fe 5 <£> 

[0 0 6 6] f£&rt<^&£#£ffi£i£5$lfl:itt# 

@L/c^faro#ai^tT^9, #J;ii2, §I?2-9 5 4 
0 5, #I¥2-9 7 2 5 Olcm^^ixSf <let(ij$ijffil 

[0 0 6 7] ±IE^JgMT-|±, ®?|[H]MmicM)@ 

m^mizx-ixj >?mmmm$:nte^tiW,&x'i>, & 

[0 0 6 8] Sfc, SOSa^St LT, ±IEHlifi»Jr'li*D 

&-C*>*U2efc£iJ t — * <c|5gj£$ ix5 t cor-lift i \ 
[0 06 9] aiiS^LfciplC, 4 •sfwtiii&mmz 

=¥- (E^SO Sr. cro§C?a*v<.y7r bt£iXMm ■ 
£lc«fco-ce5HXU -<> ? ? ~s ? W^<Datm 
5 >?i£!b<7)US£fii{iiiJ-f 5 r £ iSpJtg t ft 

[0 0 7 0] (Sg23US0iJ) &<c, ^^S/i 5 '>^< 
[0 0 7 1 ] <4 ZfiamLX-J £&m£-&Xf5.& 

[oo7 2] -r&^ib. mic%.m&3££. sts© -c-*>*l 

12, iiM^/i/Jf- ^SffcoT tg^pft13!lDI»i-rs C ir 
ffji, -f iEgiLTi>3 t — * — K l 0 0 
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<75#Mfifcf}(e©3: £>t\ &JR®!co3:f#<£3 0 O^Wflfi. 
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ttwffi^f^Tiit— Kl 0 oroj^TifSJ^fio 
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[0 0 7 5] ±fE7*o s/^SE»)7f^;ic<t <9-<>?$:mm 
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jo snmEt l< i±msE*Tif retm* s ew ib*v^^/u^f 
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[0079] &mmwx-i*. z<nfflm&t--$'izmn-f 

^^U^tS (7^ s e c <75¥^J£iT<£>B$ (TV^U* £rep 
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^ep^^ns J; •? ia i 4icm-ti. 5tc &q>\z.s< 
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O^^^Yy^^ZOl 1—3018 14*;/ > > V h'7 
-iv<2 l ~2 8 ittKL-tSSn5mnE^^:t^WT\ SJ 

H&-CI4, t^>FK7^<n±9/j:S»tlm 
mA<75 h*7^^tt, %tm.k*7 LT^iblilSl M s e c 
WrtlcH§8{ct^-7t/«c5AS, K7-T^©J; 9 lc 

5£t&gcA« K7-f^Ti4, fflffl±*7 LXfrb&mz* 
7kteZ>HT'+&ii s e c©W1SrSLfc 0 -Tftfclb, 
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2 1 ^r^7 LfcB#,#,T*^l :/n y^wt— ? 9 1 (±^-7 

71-^19 #nri/^i^©fl 1 , 2 7"n y y dSI^BfCijii- 
[0 0 8 3] Jr##JlCf±, t— ^4r^-^-T5/-?/u^*i^ 
1 s e c , -y ? ffl<nmmfflffi$: 1 0 s e c , 

{$AQin;^i^—|JiE®l$i: 138105 3. 5W. Jf)z£»l4 2 
OKHz, SJ$*£B#RI3£ 1 . 0secit5i, 

fflI±T-|±/<^^.*iII± liisec r-fcS/i^ 7"d y y-pfltD 
S^felM/^ 1 0 /j sec irSi/^'C, mIOi?ffi)W7*n y y 

Rf]l4=&t: — ^ICOV^T 2 m sect**), zr:^/u^— & 
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0 s e c IdiS^SrL-Ct^SBtirtt^, — iS^^-T^^^ 
^fo 1 ?, if gc^l- 2 ji s e c ^B]*P$n*V^<75T% iligc 

[0 0 8 4] dg3HJg0iJ) 

[0 0 8 5] HfifE#^Jg^JTi±, ttttjfflcot-^jcio 
10 y hti§£^y KdfcoT 14, ituiE<75iiO 

[0 0 8 6] /V7 7 Ht»HfS4S®fcW:, 0^ 
20 -g-, -trot— ^ro^^&i:5^-C-(-i!tatiT-.#5 Ky h 

[0 0 8 7] **J, ifE-thyt-^itiig^^;? ttgL 

x\,oz>j3&nfa£.tft<D±X'%)mtf)x$>z> c *fc, Cwt* 

U fEIS-y Kro^fii), CTxfi^y K(75S:«p«:±lcSlt 

[0 0 8 8] HI 1 5l4_hlE«-^i£CTlC*J(t5iittifflt- 
*t7"n-7?if&5 0 [^Il(-I4, StfcBP 4 1 toXXIZ 

nibro-t^-enic^jsufcetttifflt — ^9 i^^3<®^ 

[0 0 8 9] fggSl 4*5 < tO ? #iifS^l 5iC(±, ±^<D 

9 1 ot^^ix^ixmithfi, sfc, znbataiffl t— * 

40 9 1 *3j;o:-y-7*t — ^ 9 1 OCO^rtL-^'m'^LtrH 
^^iEtbi-Sfcftw K7^^9 1 D*5 it/9 1 0 D^IS; 
lte>ix5o "ttiiffl t — * 9 1 (4, MPU 1 5 5 0A>f>© 
^^u^^B-t*— ^ |cg-3l^-C, />/U^.*I^±lHia§9 1 C7i> 
6^&-T5^' ? ^^i|'gff-^-i: . MPU 1 5 5 0frh<Dtzm 

(ttttiT 1 -^) [z.m^^x'r^—ymnQ 1 b*^ 

7t, t7*t-^ 9 1 014, MPU 1 5 5 0 frb(DmW) : f 
50 -^(CS'J^T, f^ — ym&Q 1 0 A7>>ib3g£-f 5IE 
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9ife^\z.£oXmWiZlnZ>. M P U 1 5 5 0 l4±l2fEI^ 
*r — 9, ^^u^ta^— 9, mWiT — fZ* ROM15 5 

■5„ rcOir# s RAMI 5 5 0BI1, 'tlbZ^o^yl, 

[0 0 9 0] &*S, 4 ^SDfR^&liStajk — 

x-zz^&x&tiii-injjiziimmztizktnx'iite 

[oo9i] *t, Aiiffi^ic^fgro^fa&^-rso 

Wv^fiS) lei vmt-fZ fcrot-fc5. tSoT, s 
[0 0 9 2] £ P>lc, ±|E^J£^JT-I4, 

[0 0 9 3] £ (blCflDxT, ±IE€-^J£CT(C*JV>r, ^ 

lcf¥L<a^<£&ibf4\ «?a^S:56lllcfT ? r tifiX 
5 etmi-St LT±Sis0V< -y 7 r amSr^ir«tgT? 

^SSmi^faflSilA L rfttfs&glMfigg LTfcSI 
S 1 OO^m«IS?;Mt5»l:3 0 

WLtzXoiz^ mmmm&e:&fr£V&w.i,tzmz\-i^ 
mm<nfixm&&i&mmz£.f8.£tix\,^z,m-&&&>Ze ~ 

nmizfccxfim¥&<nmm&ft\<\ fftw.<Dm.m*m% 

[0 0 9 4] &}o, ^?S^C0/c*C0ADf?!\^^-9-7*t: 
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[0 0 9 5] *«Ki5iSffl Bltg/ilE^y K#- K y -y 
[0 0 9 6] 116 liH 1 8 IC^-f-f i^i -y HH& 

ssso y s/^ir^«gpiii/«c^-jy k* - k y ^y©- 

10 ?=>-- y b I Ti— y Ki=y h I J Utt-frlc^ L 

5„ -^y K^=y h I J U<7M V^etttSSBl 0 1 ^rlEtd 

-§-0tB^iSrtTv7t*wi2^=>^^^ 1 0 214, —s/ K-3- 
-•y M JUiJitff ^y-*^y-^= y h I TlcM^R 
BlC^ilT&S. &oT, z\<DD — b y -.y-xSr^igcDdf 

Srfi<t5rtis-?#5t t t>(c, # — h y y vtoj?^ 
<SrI®ftt5;t^T-#5 t z\tx\z& ^Hi 8i:o#i 

[0 0 9 7] ^y K*— h y -y v^dr-y y y^Wgt 
l£;fefcoTI4, SttagBl 0 1 ^TffilJfCLfc^-Cl'^^ 
^yy-n.- . y i T(-g2:(tfcoS^-2 0 1 £iCf#l.T3r 
y yi?±.\Z%iW.-rZ> ~ t-4ST-#5„ :«o^2 0 1 
14, h y y^oSI^Fi(if^S:tf9fc*ro^O^-v y 

(4df-ry y-^iRllcKftfcf ^s^y Y^-~y Y I JUCO 
f V^-g-SB 1 0 3 IC^-g- U K3i= -y h I J UK)fe 

[0 0 9 8] *fiaj(^5 — -y K*- h y y-^lc|4, -f >- 
^SttllSP 1 0 1 ©8It!7Y f^i/LTCix^fSffi-rs 

y— =^y'-rSfc*(D(»iK»:i 0 4*5, 
ettHSBi o l i;ti^htv>5„ Sfc, ^v^^^l-ff 

^■=-y h I TroiSl£**K8:ttib;h/O^.5 0 
[0 0 9 9] 11 1 7 I4H 1 6 \Z7f; Lfz~* -y K*— h V -y 
v^ro»ft?^m[2I-e&5 0 *CT(C«5— y K*- h y -y v? 
14, ^yK^^-yH JUi-O^y^^yHT 

[0 10 0] ^y K^.= y h 

-..y K^-=-y h i j vnffii&u&inmmnmmiitezo) 

14, Alft-MLfc^yu-H 1 lffcl ^ 

co^p^ffMLfcStgl l 2ir, ^^(cflS^jSret^S-r 
SfcftroiEH^SrWLfcT'y > hlUgSS« (PCB) l 

1 5 ttfnmztix&y , cnibtt^^-ir^^-r-f 

fl;ioTSS^ntv^„ StSl l 2ICI4, BfifE^ 
50 £ LT, iimicjC^CTl' V^lcBg^a^r^C^itSfa^ 
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LTWTT*i±r<7)St51 1 2 £t-***— KfcfrTSo 
[0 10 1] ±M\^tzMl%k^*? 9 1 0 2IJPCB 1 1 

S){i-f§-fiEi& = ^ * 1 0 2 IcSS^n, PCB115 
SrjUtt- Kl 1 2 lc&i!&$ix5 0 PCB11 
511. *^JT-|±r^Eia^£«r-fcoT, $f)ic^y Ki 

->i-^^>-^ (HS) x — , PWMSJ^^^^r 
IE1tLfcROMff^(0 I C 1 2 8*3 J; tf^ vfyf 1 2 

[0 1 0 2] H^coi plC IC12 8JJiU!3y7 ; y 
tl2 9li, PCB115ffl'<-^7'L'-Hlli:W 
S-g-BftiJIC, i>o^-^7'l/-H 1 lO^XtSPl 1 

T"t*&*Ui. PCB l l 5 k*<— 7.rf\s— Y l l l b<D 

m&mz i c^*3gBj:<9^mi-5r &o 

[0 10 3] t-?**-Fi l 2±(cii, >fy?^y^ 

fiSc-t-Sfc^roGflSC&Wi-S^tSi i 3^iafi^ix-5„ * 
fc. l 3 Icii. -Y >^5ttUP«rffMLfc6ttH 

1 1 4(23^1 1 3 £ t — *tX— Kl 1 
2i&&3t£*3ri:l;rJ:oTti:ttia5 1 0 1 £«J5)H-5 

[0 10 4] 1 1 6li— y K^- — y h*^< — XfrV. -T 

i6A, cnir^tsftij-T ^^mx^ut <o-< >-?iga£ 
tT^fcfcro'O^tissi i 6 b, ^-yu— hiii 

^ro3,6-fefi&i6&V''L@£fflro3;£<7)fc°;/ i 16C, 
t'^-g-SBl 0 3, 0 4(75S^(j-SB*D<tU :; E:(7) 

•So 4's?m&\ 1 6 BlcatLTIi. ofcSS^l 1 7 Tjsga 

i$n6o ^f^w^t 1 1 6 A<735tssi-(i. m 
?a, mffl&izRto-? << >v9 1 1 s^Eis^ixsiit 

lc, ^$B^e><73^ >?2f r&Kitfflcoo y >^#iai3:$ 

[0 10 5] £l±<D^y Ka-y h- £jte&T 5 (Cfcfc o 
T(i. ^— HC^HxL/it"^ 1 1 1 P/JSpc B 

115 IClSltfcHii^ 1 1 5 P ICjfil $ix5£^l-L-C 

u-H 1 llc*fLTifitait5<§^£ii-3^#fc-** 
— Kl 1 2i±PCB 1 1 5 tli»JfrlC@^$n5A^ibr- 
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[0 10 6] t— K 1 1 2 Sr-i— J^TV — 

M 1 1 <ieg • ISL, PCB115t« 

ra-C^^SftWSi^Srtf 9 0 ^LT^ffil 13±Jj;t5 
tiffcl l 4tf>EK&m\ &&[z.fcixmm • #tit£?T 
oTh^, tc^i5L/c 3;£<75l:°:/ 1 lec^r^— ^ 

Ull w?Ll 1 l Clcf¥iILT{3:@£fcft£?f 

9, ^cq&, me> 3*rof > i i 6 csrfii»3ff-r5r 

[0 10 7] -f ^ 9 ^>>7 Y 

10 mi 7|c*3^r, 2 1 lli^y^^y^a^yho^ 
^^Sl. 2 l 5fJ-r^^^^?l$-»i-5fcfero 
-f V ? <KlKfr. 2 1 6(3-1' ^Vi 7 ^. 2 12li-<> 
^ai^fefflromHt'v, 2 l 3fci02 I4lify2 

[0 10 8] ^^^^^2 1 1 11. t°>-2 1 2, 

&;S6W2 13,21 4W^lt*3<tO ? ±ML/c— y K 
3.= ;/ h i juwg^Sr^f 3fcat><so|fl5#2 2 0. -O? 
tftfSfSB 1 1 6 A(73iiASrSS-r5«*&a 2 3 1, 
ico*^ 201 m^m-r Z> t 1 1 11 1 7 tplSB 
20 ft'lJ: <3^<7>l5l£^*lc£KLfc^£<75l$#igl$2 3 3£;fr 

[0 10 9] f§5#tBB2 3 3 -f V^ftSXS 

4r*iSUrwac$^-Cfct), 3fc«geKll, 11171^-r 
= s r-r-y7°2 1 7^Sjf+lte>nr^lc*t-UP!BS$n5. 
mi 7 4"^o±«Elcii < JStt t L < titfefT^ 

t Lfc*2 3 5&&rt<bti (m7F<r>mxm&m . 
itro— S2 3 5A (m*roeut , iif(a*ei»<oip.iio ictjv^ 
rfs«§B2 3 3ro^ifi5^F«g(ciii:5^?L^i3ite>^T^ 

iO 5o J &CO?||coteJS2 3 5 Bii, ^>-^!2 1 6 iz 

[0 110] f5WSB2 3 3WWEICI1, fftMfcot 

1S£» (m^»«ajr*(i4*) <73®2 3 7^im-r*5 
?><?^-=.y Y?iUb*:i5.i: comma, ±1S. 

Jg]®P 2 0 3, rgi^?t2 3 3, ©^2 3 3WrtSB^ 
ffl, f»2 3 7 &frLX<Ot><DbteZ>, tLX, (^^gB2 
3 3cDrtgB^HJ±, SSb^Sftlc.tS'i' >-?-M&Zffi± 

-rztntxnst-y^T&tLxmife-rz, 

40 D 2 0 3(Z^5S!S4:g<-rS^*2 3 3AS^-fS 

[oiiiist ^OTcoj; 9 ic-y >^ ^ ^^coiair^ 

*lCfifi^-5^«gC2 3 3c75ffijSlC, ffftSSrtoTlS 

•5?SiKft:2 i 5icstL. RutsnfcMtn/^y^ 

T'foSo 

50 [0112] /iJb\ CCQft 2 3 7 13. EI 1 6 t^SgroU: 
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mtfbtiZo M^lfy2 1 2<7)fSrg?r'L# 

[0 113] *0yi::#.5-f >*-i-jffflS5lK{fc2 1 5f- 
(±. fgJt^Sli 2 3 3CD}fii4rg:^'t'5^2 1 5A«jf) 
ht^5, ^co^2 1 5 AlcfU^cSB2 3 3^{4g-f5J: 
9lcLfCwilC«toT v KHX&2 1 5l4fSi^gi52 3 3 lc 

SiMCS-t^j;^. *0lJI^5?Sl|Kfr2 1 

5i±, ^y^>?f216 i-f ^^§§2 nil:i 

*fL, tt&p 2 3 i icftg-rs^fitfs^flge^fc'ff^ 
t&o-ti^So cnict 9 , ?5ik^2 i 5 Vi?^ v 

[ 0 1 1 4 ] El l 8 IJ±IESE®^y K#- h !i u/ v=£ffl 
i^c-t yr^y hiH^g©«is^El^^-t-o rco 

®^yK*-hy j'-^Srl (Bk) , ->7y (C) , 
-fc?>'* (M) , -fain— (Y) 4 feco-f Lt 

7*y V^tCffifflLfc^s/ KI4, <S?{|!®4 o o d p i , ie 
tbilS^C4KH z-C\ 1 2 8<®OSt(±JP$r^"LTV^5o 
[0 1 1 5] Ell 8IC:iol^-C, I J CliY, M, C, B 
kco#-f ^?lzttfcLtz4m(vmM~-'y b'fi — b y -y i? 

BrmLtiJ 9>f ktf—mzM&L£jriXl^. &IE 
^t^S/ K#— h y y v» I J C(±^r+ y y v'l-^tLT'FEl 

^<r>mfiiiiz&^xmi&i&mz%imztiZo *t d y vjs 

2 14, #-f K$4 8 l l Idj&o-CJSSi^ir^L. * 

8 5 2<d— ntrnm-tz. zrazzv^ k*- 

h y y is I J CI4#-f K$4 8 1 1 IC?So/c^CDfc*<D 
^»)/6 5 °rHgi:^5o 8 15, 8 1 6*5<tO!8 1 7, 8 1 

8l4fH^y K# — h y y*S I J C rojfeSlC <t 5IE®^a 
^roEl c f 3 Mi|fc-«tt>*¥BfH»IIC*3^T^-f KW8 1 1 k\% 
l£¥?fi::i££1-.5SBiHn-7T-&3. 8Bi*n-7 8 1 

5, 8 1 6tiiy8 1 7, 8 1 8 li^H^OliJit^ — 

H5fa^^PI4IE&— y K# — h y y V s I J COqtttJ 
10 116] ISiS—y K# — I- !) yy I J CICi5fe^ 

®«i::BMg-t5#— h y s/.-^ i j ctD^Bj^/^^ic 

^^X*W<$L%=L-v MSRlt^ixi, W&?k=>-=--y biz 
*3l^t\ 8 3 0 OlilEI?:— y b'tt-tSfflkto* — b 'J 



(15) 4tPf3¥5-3 19 04 

T-fo9, y 2CO^ffi]l'ff^orE14 1 ***^] 

*>5o y y >=8 2^*— M.<jii?~>3 >\z&>Z> 

i#Kl±, fE^y b'Ukm-£lsXz\ti&*^-y¥>? 
-f£„ Sfc. @SIi=y Klti^T. 8 4 0 111, 17 
-f fv^ttt Lt©7'l/- KT'fcSo 
[0 117] $ 8 5 0 OI4=*r-\- 7 7"!=? h 8 3 

0 0 ^^LTIE^— y KrottttHP*J<tUf^(Oi£^^>t>-f 

[0118] (%4mmm) ±iEmffi^jroft^>oic, ?s 

VktiUzW ^^^JtKWSt/h/iMfaSr^-f 5 C t 

-f 5 i i: t.(cffi^rtro0f^fi:i- l owMSt LTlft 

C»M?S©Bg?i • Affile J; oTKiRU Sttti P tS^iBJ 

ixSl^lc, - »ig^i-54ttB(0^lDro6ttiimcoy 

y -i ^**&mzt££ix2\a\&<r>»kmz&z> b' y bBf$L& 

[0 119] (Sg5Hi£#J) *^H^<om5^J£0iJT-li, 
[0 12 0] i-ftfc*,, fSSgrtlcfe^^i:*«/h^?a^ 

Uiffl t--? 9 l ^rffl^TiE^D^-t-SHfilc, ^w^^ 

<tfco 3 6 0 dpi, 6 4(®i75?taiP 

lE^B^roai^/i-dt 1 — i ocot — ^fe/c !9 3. 5W 
(150mAX23VX7/jsec) , ttffijliKSc3 k 

[0121] eh 9<$*nMmx<ns<-yy 7 mn.fe±j$. 

40 [0 12 2] *-f, ^f7/S2 IT', K?llHimSlf^* 
Vr-otz'ik. xt- y7S 2 2X±X<Datmm(Dt--!?$:tt 

m^m^mmm&m (attam&m^±) x-mimtmz-£ 

&»ttii£tizAK mm^miz^^xtt. —mmfe^zti 
?£^'<%.'h%m mm$zmkw&) 

50 <kri^fi£-efo5o 'ifc, ±IE±thtill4, 0iJx.lS*--i,/K 
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[0 12 3] ±fE©'hS?a±»£^ it*>(w^f L y7'S 2 
3"C\ f&SgrttfM^Srntiijfflt— ;? 9 1 Srffl^T»ttiJ 

[0 12 4] etttJLT t6ttafS?B^S?R^ 

[0 12 5] -fTife*), ^l-mfe&fg^-ttSW-C-fett 
®v ^x^;^-Mt'fco t tfiTOPit 5 r i 

not, tmrnmLxi^t-ftf-h-i oocd 
m&timz^t. h-r . &sei<7>;£f?Nfc3 o o^roft&iE 

(DtteZZk&MMrz, Sbic. ff!y#Sw*:#v>m* 
<m&g|S$TI±t — Ki 0 ocoi ?ftj»^fi:<D/h£ 

[0 12 6] S2»B$ffWi-.**l60¥-#y 
Tro^^/u^tl (7)i s e cB^KT) <D'</uz.&Him 

jftlSU '<v7T t?£V 0Z$5.miZ-£X'l$.g:£-&Z>Z.t 
Lfc/JSoTefcttifflfc — * 9 1 — to8VJU=-*/i'*c—&fflffl 
[0 12 7] JUJblfcfELfcJ: StfS3S£tf>*:*0>;|£ 

mttt^tz. 

[0 12 8] ±M*y--y7°S 2 3ro$v?S£;£cD&, *-r 

<n— 0iJ5rE19 (a) lC7p-f 0 -f>^!SH9 (b) ic^-f 
ot. H9 (a) <D#<§&[2]9 (b) (Dtkmiz-ttiifj 
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o<5„ rjxfcj; >3 ?SSSF*glc-Y >?\*3tm (!)7^4 

[0 12 9] Sfc. ifc&rtroS5fe£#ffi;*i£3$£:fi<j/.£ 

tTPo « J lx.tf#ll?2-9 5 4 05f, <8gI¥2-9 7 
2 5 O^Cfflm£tLZ> ; £attiifflffl*no t. £<0%i%z&) 

[0 13 0] ~ <n£ 0 -yzfs 2 4<7)^&ttBSr : fTo 

^fy^S 2 5T*ia&m$Htt§lCA-5o 

[01.31] KiMitipic, ■otwmwm&iz. 
■o-r&fim-tzz.tizx^x, *iifg^^ic, ^-icBt 
mi-s^Sr^-x^v^iiiEM) , as-Aiirib-< r tasnrtg 

^?$L%h<D&w$:W!m-tzz.tfr~sjmttez>o :ma 
m®<D&m&cr>v 7 ■< ji-commztoz-zz tfrx-t z 0 

[0 13 2] (If5 6 2ii£0lj) Mx.lf, ±IE^5^Jg0ijr- 

jo [0133] m^oo^mmmm-i. ta^-y K»etm 

&&\h<nzt.X't-±te<&mifcmfo(n±fs,s<-y7TmiS. 

[0134] crofc*, ^^jrom^iasii, f$8§(*jicgi 

■^o K5iat'©gi*tf 5» 

[0135] a^ict±, 'RBmrnimfttm^t l, 

f&^olKS^ft'hPSI-lflix. 5 c t ifiXt So 
[0 13 6] ;©1 5*i§ffi§ISrfflt^Sr tl-i 19 , 
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[0 13 7] jfcAc, fttii&tiZ>'(>?&tf'Pti:<t£Z<n 

x-mjis** wm-r z> $ < -r z z t & x # = * 

h Wiggle t,0&#£ o 

[0138] (^e nmm<nmm i ) ±iei? e ^jg^j 

[0 13 9] -t-*h>*>. i6lfiWfli, ii^K^lit) 
£-CK5IS£'>fc<-f 3„ 

[0140] wku m^m.3\tmm(o!£tnz^ *>m 

m&t LTIi, ©SI*^:/cDIg»&{4:£SJ8PLTBi§|B# 
R5 m^C6<jlc(iiiSroK§|*#<7>** 

[0141] d»H!S§IS:ffi^5r tic J: «5K5lfi:t±-b 
Sfc. ®§I^F B 1SrSffii-SCtlc:J:t), ->-v-v*£# 

[0142] 6 mm&iomm 2 > *iifg^rtic^f 

iLT, %}W5\<DHj$ZMffl&'{Ti ZkhXtZ, 
[0 14 3] i-f£ioh. KSIS-fToTV^iV^Fn^^-r 

m-r\zm\,\ &mmmpuzm%z>5L 

4§-g\ — [H]<7)±fEil©§IICj;c.ri±, s<-y7Tmm.m& 

[0 14 4] Cix*KiCfc^lc(R?l^tToT^/ii/^F H 1 
F5l3*iifg^rt(ca@-r5^?a»fl:4:*JffliL, ilKSKc 
KSI^tToTv^iV^FBllc^CTPK^lwJE^i. Sfcti 

[0145] (m7mmm) ^mmx-it. ^t»4>z>y 

5 — y x^^co^r £• - coy X/i^rtro t — ^ic <t or 
mm-nzkizx <o , *iijcrm(cw@$-a:5Mfas:^fiS; 

[oi4 6] ;»t-^ii, tecoetaiffl t — ?<ti^#cD 

PlCfiDxT, # % — J X)Vk LTCOtttBPSriSHffJIc: 3flS 
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[0 1 4 7 ] 112 012, Z<D£ otetzm^ y b'&^-tm 

*.&)#m&w.mx'&>Ze 

[0 14 8] z coHKcisi^T, 13 Hi, ys — /X/U 
tz4>9tt. Vi—y X/ucoi£g§f*3(cS(te£Sg££-£ 
[0 14 9] qtmffl fc— *&ffl<^T'<-.y 7 r fflM?&ffM 

3n£tiiPi;:BjL-C!2l5,!;A,<i:'EI 9 (b) (c^-riE®(-(S 

r mumBf&nmzQnttii&ft 0 k^^&m&mK-rz. 
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